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percent) among America's commercial high-technology industries."\24 Another key study
identifies electronic computers and electronic telephone switching systems as two "techno­
logically progressive products...characterized by new model introductions in which perfor­
mance is improved relative to price."125 This study notes in particular the substantial
increases in carrying capacity made possible by new model introductions of both transmis­
sion and switching technologies that have resulted in unmeasured price declines over the
years. 126 LEC capital inputs continue to be characterized as technologically progressive
and by new model introductions, making it overwhelmingly evident that quality changes are
an important component of productivity growth in the telecommunications industry.

Yet neither historic nor current measurements of LEC capital input prices used by
LECs capture technology-driven capacity and capability improvements. The TPls that were
developed by each of the LECs participating in the USTAlChristensen study do not reflect
quality or capacity changes that affected the various capital input categories during the
1984-92 period. 127 By failing to reflect quality characteristics, the ending values for the
TPI data series incorporated in the Christensen study are consistently and systematically
biased in the upward direction.

As noted in a study which examined TPIs of the pre-divestiture Bell System:

No allowance is made for changes in price per unit of the desired quality charac­
teristic, that is, per circuit mile for transmission equipment or line capacity for a
switching system. In effect, only price changes following the initial introduction of
a new model have any effect on the aggregate TPI. We learned in studying com­
puter prices that much of the rapid rate of price decline measured by hedonic price
indexes occurs with the introduction of new models, and the evidence of Cole et
al. (1986) was cited showing that a matched model index for computer processors
declined during 1972-84 at a much slower rate than a hedonic regression index. It
would be surprising if price declines in telephone equipment did not also occur
with the introduction of new models. \28

124. Kenneth Flamm. op cit, page 13.

125. Robert J. Gordon, op cit, page 29.

126. Id., pages 398-399.

127. The same is true of the historic input price growth data presented by USTA's economic consultants to

support their assertion that the long run LEe input price differential is zero.

128. Id., page 398.
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This same criticism applies to the post-divestiture TPls developed by the LECs and incorpo­
rated in the Christensen study.

The study also identifies numerous other unmeasured aspects of quality change not
taken into account in price indices for telephone plant, providing further support for the
notion that TPIs developed by the LEes understate the "true" rate of price decline. With
respect to technological advances in switching equipment:

• First, reduced maintenance cost and energy use in electronic switching systems
creates value for the user beyond the sheer carrying capacity of the switches.
In addition to these savings, electronic switching equipment has made possible
radical reductions in equipment space occupied per line served, thus allowing
many telephone companies to eliminate whole multistory buildings that would
have been required with the previous technology to accommodate today's
calling volumes.

• Second, for switching equipment, the basic measurement unit is taken to be
the "line," but a telephone line is not the same as it was twenty or forty years
ago. Today's switches allow calls to be completed much faster than before,
saving time for customers, and the programming capabilities of modern
switches allow the equipment to search for alternative routings, thus reducing
the incidence of "circuit busy" signals.

• Third, today's digital switches (by converting analog voice signals into digits)
reduce distortion and provide a clearer line.

• Finally, modern switches allow the provision of additional services, including
the routing provision of itemized bills for subscribers, as well as paging and
electronic call transfer services. 129

The technological advances noted by the study were by no means limited to switching
equipment. The study found that "the transition to fiber optic cable must have created a
decline in the effective cost of transmission equipment during this period even more rapid
than that of switching equipment," citing a rate of price decline for fiber optic cable of 45
percent per year from 1980 to 1985.130

129. Id., pages 403-404.

130. Id., page 404.
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There are several implications of this discussion of quality effects for the results of the
USTNChristensen TFP study and its application to the X-factor:

•

•

By overstating the growth in the TPIs or asset price deflators used to develop capital
input price and quantity indices over the study period, a slightly overstated value for
the TFP is likely to result.

However, the more predominant effect under the USTNChristensen approach, is that
by overstating the growth in input prices, the differential between LEC input price level
growth and economywide input price growth is understated.

As noted above, this Report does not develop specific hedonic adjustments to use in the
calculation of the X-factor. However, sensitivity analysis of Christensen's results indicates
that incorporation of hedonic price adjustments would result in a significantly higher X­
factor. These results confirm the necessity of taking hedonic effects into account in the
calculation of the X-factor for a long-term price cap plan - if not directly with the use of
explicit hedonic price deflator series,13I then indirectly by the Commission's adoption of
a compensating input price adjustment and consumer productivity dividend.

Sources of LEe input price data

The Commission seeks comment on whether there are other sources of LEC input price
data that could be used to calculate the input price differential that would be preferable to
the data used in the ChristensenlUSTA study.132 In addition, the Commission seeks com­
ment regarding the development of a telecommunications specific input price index. 133

Section 2 of this Report discusses in detail the empirical problems with the data used in
the ChristensenlUSTA study. In this section of the Report, we identify other sources of
data that can be used to develop input price data for the LECs that would involve objective,
auditable data series, for example BENBLS asset deflator data in lieu of LEC TPI data, and
net book value capital stock in lieu of replacement capital stock. However, the problems
we identify concerning the input data used in the ChristensenlUSTA study impact the
overall validity of the study; they discredit the TFP results calculated using that input data
as much as the input price differential derived from that data. The basis of Ad Hoc's
argument that the LEC input price data should be derived from data used in the Chris-

131. With additional time and resources, more precise quantitative measures can (and are) being developed.

132. FFNPRM, para. 59-60.

133. [d., para.60.
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tensenlUSTA study was not that Christensen's data was necessarily good data, but rather
that if Christensen's data was acceptable for purposes of calculating TFP, it is acceptable
for calculating the input price differential. There is no validity to USTA's arguments that
the quality of Christensen's input data is acceptable for calculating TFP yet unacceptable for
calculating an input price differential. Indeed, as noted in the FFNPRM, the BushlUretsky
study found that the data problems cited by USTA were not serious enough to preclude use
of the Christensen data in calculating an input price differential. 134

Development of a telecommunications-specific input price index would have the poten­
tial of solving many of the issues raised in the FFNPRM. However, since many of the
problems with the ChristensenlUSTA study emanate from the use of proprietary, unaudit­
able, data controlled by the LECs, a telecommunications-specific input price index con­
structed by USTA may very well suffer from the same infirmities. To be an improvement
over the ChristensenlUSTA study, the telecommunications-specific input price index must
be developed based upon objective sources of data not under the control of the LECs, as
well as reflect the productivity of firms other than the LECs. We understand that the BLS
was working on the development of such an index, but that the status of that index is
uncertain at this time, particularly in the context of government funding cutbacks.

There is no valid rationale for using a post-divestiture input price data
series in calculating TFP, but a long-term pre-and post divestiture input
price series for calculating the input price differential.

In any event, any telecommunications-specific input price index of data series that is
utilized for purposes of calculating TFP must also be used, and for the corresponding time
period, to establish the input price differential. USTA has consistently argued that it should
be permitted to apply the post-divestiture input price series in calculating TFP, while relying
upon a long-term, pre- and post-divestiture series for establishing the input price differential.
There is simply no valid rationale for this inconsistency, and in fact it is more the inconsis­
tency, rather than the choice of time period per se, that creates the misstatement of the X­
factor.

A lower rate of input price growth (as occurred during the post-divestiture period) when
applied to input expenditure data corresponds to a higher rate of input quantity growth, and
implies a lower overall TFP for the study period. It was thus to USTA's benefit for Chris­
tensen to adopt and utilize the post-divestiture input price experience in his post-divestiture
input-price study. Obviously, however, application of the post-divestiture input price
differential to the X-factor would cause it to be considerably greater than the X-factor value

134. [d., para. 59.
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estimated by Christensen, hence USTA "cherry-picked" its way through inconsistent time
periods and proposes the use of the long-term price series for this purpose.

ETI previously examined the effect of resolving this inconsistency by substituting the
long-term input price growth (Le., GDP-PI plus economy-wide TFP) advocated by Chris­
tensen and other USTA economic consultants for the LEC-specific post-divestiture input
price growth experience actually incorporated in the Christensen study.135 Although we
do not support this method (because it understates physical input quantity growth during the
post-divestiture period), we undertook to examine the effect upon the overall TFP result
were the long-term input price data assumed for both the TFP calculation and to establish
the input price differential in the X-factor. The results of that analysis, as applied to the
USTA/Christensen 1993 Update study, are that TFP increases from 2.4% to 4.9%136,
implying an X-factor (on the same total company basis) of 5.4%, including the 0.5% CPD.

In rebuttal to similar points raised in the California price cap proceeding, Pacific Bell
put forth the argument that with respect to the capital component of input, capital input
quantities are measured directly, such that a higher rate of input price inflation does not
translate directly into a lower rate of input quantity growth. 137 This argument is a
spurious one. Whether a TFP study, such as the one performed by Christensen, measures
input quantities directly or computes them indirectly by deflating input expenditures by
input prices does not alter the fundamental accounting identity upon which a TFP study is
based. This fundamental accounting identity holds that expenditures (on inputs or outputs)
equal prices times quantities. One can use data on any two of the three variables,
expenditures, prices, or quantities, to derive the third unknown variable. Indeed, Chris­
tensen's TFP study makes repeated use of this fundamental accounting identity. For
example, Christensen derives his estimate of quantity growth for the materials input by
dividing material expenditure data by a price series based on the GDP-PI. Christensen
derives his estimates of price growth for inputs labor and capital (which he uses as weights
in order to construct an aggregate input quantity index), by dividing labor and capital
expenditures by corresponding labor and capital input quantity series. For a study such as
Christensen's to be valid, the three variables, expenditures, prices, and quantities, must be
internally consistent. Thus, for a given series of input expenditure data, if one assumes a

135. See Letter from Leah Moebius to William F. Caton, Re: Ex-Pane Meeting, CC Docket No. 94-1, February
14, 1995.

136. For the 1984-1993 time period, GDP-PI grew 3.6%. Adding the economy-wide TFP of 0.3% results in a
long-tenn input price growth assumption of 3.9%. Given LEC input expenditure growth of 2.4%, and this input
price growth assumption of 3.9%, input quantity growth would be -1.5% [2.4% minus 3.9%]. With output quantity
growing 3.41 %, and input quantity growing -1.5%, TFP would be 4.91 %.

137. Richard L. Schmalensee, Timothy J. Tardiff, and William E. Taylor, "Incentive Regulation and Competi­
tion: Reply Comments," NERA, September 18, 1995, page 14.
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higher rate of input price growth, then by virtue of the fundamental accounting identify,
there will be a correspondingly lower rate of input quantity growth - regardless of whether
input quantity growth in the study was initially measured on a direct basis or computed
indirectly from data on input price growth and input expenditures.

A LEC-specific input price series should be developed for the same period that is to be
used to develop LEC TFP, and should be applied consistently both in the TFP and the X­
factor calculations. The price index should be adjusted to capture hedonic effects occurring
during the subject time period, either by a direct analysis of LEC plant or by the use of
surrogates. Inconsistent use of LEC input price data, as USTA has attempted to do, should
not be condoned.

Direct Measurement of LEC Unit Costs

The Commission seeks comment on the desirability of measuring LEC unit cost growth
directly (by subtracting LEC productivity growth from LEC input price growth) rather than
indirectly by adjusting GDP-PI by the aggregate US economy-wide productivity growth
rate. 138

As recognized in the FFNPRM, reliance upon economy-wide statIstIcs introduces a
significant lag into the calculation of the X-factor, whereas the direct approach would
reduce, if not eliminate, this lag. 139 As discussed below in the context of USTA's moving
average proposal, the notion of a significant lag is totally at odds with behavior in a com­
petitive market environment, where productivity gains are flowed through to consumers,
rather than retained by shareholders.

Another very positive attribute of the direct method is the explicit recognition of the
equal role that LEC input price growth plays alongside LEC productivity growth in deter­
mining the appropriate level of price changes that should be permitted in a long-term price
cap plan. The direct method therefore highlights the unreasonableness of USTA's position
that the measurement of LEC input price growth should be based upon a different (and
substantially longer) time period than that used to measure LEC productivity growth and
that, in USTA's short-term model, LEC input price growth is only a secondary or subsidiary
series of data used to derive LEC productivity growth.

138. Id., para. 61.

139. Id.
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However, the direct calculation approach (calculated by subtracting LEC productivity
growth from LEC input price growth) requires annual measurement of LEC input price
changes specifically. By contrast, the "input price differential" approach that ETI has
supported assumes a consistent long-term relationship between the growth rate of LEC input
prices and economy-wide price growth (GDP-PI), and does not require annual measurement
of LEC input price changes specifically. We would support a direct calculation approach if
an objective and accurate LEC input price index could be developed, such that the use of
GDP-PI or any other economy-wide price level index could be avoided.

Interstate versus Total Company TFP

The ChristensenlUSTA TFP study considers total company, as distinct from jurisdic­
tionally interstate productivity. To the extent that these may differ, the possibility exists
that the resulting X-factor and Price Cap Index derived therefrom may fail to accurately
track jurisdictionally interstate cost changes. While the Commission, in the First Report
and Order declined to address the possible distinction between interstate and total company
TFP at that time, it expressly deferred resolution of this issue to this Further Notice.
Specifically, in the FFNPRM, the Commission asks parties to comment on whether there is
a valid distinction between intrastate and interstate productivity and whether interstate
productivity is economically meaningful. l40

It has long been recognized that cost, demand growth, and other pertinent conditions
facing LECs may differ as between the interstate and state jurisdictions. There are several
reasons why this is so:

(I) Differences in the rate of demand growth for individual services. The various
services offered by LECs are experiencing different rates of growth. Individual
subscriber access lines, for example, are growing by approximately 3% per year
nationally, subject to regional variations. l41 Total (local+toll,
intrastate+interstate) Dial Equipment Minutes (DEMs) are growing by
approximately 3.7% annually, whereas interstate switched access minutes are
experiencing annual growth rates of approximately 10%.142

(2) Differences in the input mix for individual services. The processes by which
individual LEC services are produced are subject to considerable variation, particu-

140. ld. at para. 62-68.

141. FCC Industry Analysis Division, Trends in Telephone Service, February, 1995.

142. ld.
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lady with respect to the relative cost shares of labor and capital and the pace of
technological change with which each such service is created. Subscriber access
lines, for example, involve a highly stable technology (copper loops) and exhibit a
relatively high labor component for installation, maintenance and customer service
(retailing) functions. By contrast, switched services (local and toll calling,
switched access) has been and continues to be heavily impacted by technology
(digital switching, Signalling System 7, Advanced Intelligent Network) and re­
quires minimal labor input on an ongoing basis.

(3) Disproportionate presence of highly capital-intensive, switched services in the
interstate jurisdiction. There is a considerable difference in the mix of services
subject to interstate vs. state regulation. In general, the predominant interstate LEC
services are switched access ($20.2-billion in annual revenues) and special access
($6.2-billion).143 There is also a small amount of interstate intraLATA and
corridor toll, which are treated in a separate price cap basket. By contrast, the
predominant intrastate service is local exchange access line service ($31-billion),
or about 50% of total intrastate LEC revenues ($62-billion).I44

(4) Arbitrary assignment of rate base and operating expenses as between the interstate
and state jurisdictions. The manner by which investment costs and ongoing oper­
ating expenses as allocated between the interstate and state jurisdictions is dictated
by Part 36 of the Commission's rules and bears little direct relationship to the
manner in which costs are actually incurred. Consequently, it would be highly
coincidental - and highly unlikely - for the pattern of cost growth in each of the
two jurisdictions to track the year-to-year incremental change in economic costs
engendered by the ongoing provision of services.

So long as Part 36 and the legal standard upon which it is based145 remain in effect, it
will be necessary for any interstate price cap program to track changes in jurisdictionally
interstate costs as these occur over time. Failure to do so would create either an over- or
under-recovery of jurisdictional revenue requirements for reasons entirely unrelated to an
individual LEC's performance and efficiency.

In fact, there is substantial reason to expect that the mix of services subject to the
interstate jurisdiction is experiencing significantly lower overall cost growth on a per-unit
basis than the mix of services regulated at the state level. As noted above, interstate toll

143. See Telecommunications Reports, May IS, 1995, at 4.

144. FCC Statistics of Communications Common Carriers, 1994.

145. Smith v. Illinois Bell Telephone Co., 282 US 133 (1930).
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and interstate switched access are growing at over three times the rate exhibited by sub­
scriber access lines, and these switched services are also the ones in which the greatest
productivity gains through mechanization and advanced switching and signalling technology
have occurred. Hence, use of a total company TFP measure as the basis for an interstate
X-factor creates a systematic upward bias in year-to-year changes in interstate rate levels
overall.

The Commission has asked parties to comment on whether the separate measurement of
an interstate productivity is economically meaningful. While points (1) through (3) above
provide a fully sufficient basis to conclude that it is, there is in fact a far more straight­
forward demonstration of the appropriateness of calculating a separate interstate TFP: At a
minimum, the identification and estimation of a separate interstate TFP for purposes of
establishing a separate interstate X-factor and Price Cap Index is no less "economically
meaningful" than the long-standing practice of identifying and allocating investment and
operating costs as between the interstate and state jurisdictions. Thus, although the Com­
mission's question can be answered in the affirmative, it is not necessary that this question
even be answered at all so long as the underlying jurisdictional cost separation requirement
remains in effect.

In fact, the presence of a systematic bias in the use of a total company TFP to establish
the interstate X-factor will create unacceptable results at both the interstate and state levels.
If, for example, both the FCC and the state commissions were to base their respective X­
factors on total company TFP, and if per-unit interstate costs are growing more slowly than
those applicable for services regulated at the state level, the following scenario will arise:

• At the interstate level, prices will increase at a faster rate than costs, leading to windfall
earnings growth. LECs will have a strong incentive to elect the X-factor/sharing option
that eliminates sharing and an earnings cap (as five of the seven RBOCs have
done 146

) and, having made that election, will be able to amass and retain persistent,
excessive interstate earnings.

• At the state level, prices will increase at a slower rate than costs, leading to persistent
underrecovery and underearnings. The same LECs that are enjoying unlimited earnings
growth at the interstate level will be able to invoke low-end earnings protection mecha-

146. FFNPRM, para. 8.
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nisms l47 or, potentially, seek to invoke fifth amendment protection against confisca­
tion as permitted by the Hope and Bluefield decisions of the US Supreme Court. 148

Thus, even if the combined state and interstate earnings are reasonable, the separate juris­
dictional treatment of each will permit the same LEC to keep the interstate windfall while
claiming poverty in the states. There can be no justification, legal, economic or otherwise,
for this jurisdiction-shopping, "heads-I-win, tails-you-Iose" outcome. 149

Calculation of an interstate TFP

For the same reasons that the presence of jurisdictional cost and revenue separations
requires that separate interstate (and intrastate, at the state level) TFPs and X-factors be
calculated, the methodology for such calculations must track the jurisdictional cost and
revenue assignment processes themselves. Because most LEC plant and associated expens­
es are assigned to the interstate and state jurisdictions on the basis of a fixed 25/75 ratio
that was established by the FederaUState Joint Board in CC Docket 87-339,150 the growth
of aggregate jurisdictional costs over time is largely (but not entirely) unrelated to the
disparate growth in jurisdictional revenues that results from differing growth rates for
individual services. Table 2 summarizes the composite interstate cost assignment for each

147. For example, the California "New Regulatory Framework" permits a price cap LEC to seek additional rate
increases if earnings fall at least 325 basis points below the authorized market-based rate of return for two consecu­
tive years. D.89-10-031, 33 CPUC 43,141; D.94-06-011, 1.87-11-033, June 8,1992, at 2.

148. Bluefield Water Works and Improvement Co. v. Public Service Commission of West Virginia, 262 U.S. 679
(1923), and Federal Power Commission v. Hope Natural Gas Co., 320 U.S. 591 (1944). The Commission should
take note of the fact that both Pacific Bell and GTE-California have advanced such confiscation arguments in the
current California PUC "local competition" rulemaking investigation, CPUC 1. 95-04-044. See Testimony of Paul
N. MacAvoy (GTEC), page 3; Testimony of Peter A. Darbee (Pacific), pp. 2-4; and Testimony of Daniel Spulber,
pp. 5-6 (Pacific).

149. For examples of LEC testimony in intrastate jurisdictions seeking state regulatory commissions to consider
intrastate only results and conditions consistent with past practices under traditional rate of return regulation, see
Rebuttal Testimony of Richard G. Petzold (Bell Atlantic-DC), page 18, District of Columbia Public Service
Commission, Formal Case No. 814, Phase IV, September 15, 1995. BA-DC witness Petzold testifies that:

The Staff recommendation for a total company productivity study (including FCC regulated interstate
operations) would be contrary to the use of intrastate productivity studies starting with Formal Case No.
798 (Order No. 7866, dated October 3, 1983). The Staff has not raised any arguments to reverse the
history of intrastate only productivity studies being germane to intrastate ratemaking, and their proposal
would add considerable record keeping to track non-intrastate price increases.

150. Amendment of Part 36 of the Commission's Rules and Establishment of a Joint Board, Establishment of a
Program to Monitor the Impact of Joint Board Decisions, CC Docket Nos. 80-286 and 87-339, 7 FCC Rcd 4541.
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Table 2

COMPOSITE INTERSTATE
COST SHARES

Interstate Interstate
Revenues Expenses

1991 25.18% 24.35%

1992 25.10% 23.93%

1993 25.08% 23.74%

1994 25.48% 23.70%

On the output side, separate interstate and
state output growth rates can be estimated through
the use of deflated revenues in each jurisdiction
(essentially the ChristensenlUSTA method). We
use this method for purposes of this report, how­
ever, for the reasons described earlier in the dis­
cussion of output, direct measurement of physical
output (interstate minutes of use, intrastate sub-
scriber lines, minutes of use, etc.) would be pref-
erable to Christensen's deflated revenue method.

of the years 1991-94. As shown in Table 2, the
trend in composite interstate cost assignment has
been very stable (in the vicinity of 24%) over the
past several years of price cap regulation, despite
the phase-out of the Subscriber Plant Factor (SPF)
during this period. As such, input growth in the
interstate jurisdiction can be approximated by total
company input growth.

Using this approach, i.e., interstate input growth approximated by total company input
growth and interstate output growth estimated through the use of deflated revenues for
services offered in the interstate jurisdiction including switched access, special access, and
end user access, ETI has developed a TFP estimate for the interstate jurisdiction. As shown
in the results presented in the next section of this report, the X-factor based on interstate
input and output growth is significantly higher than one based on total company results.

Distinguishing between regUlated and nonregulated services, or using
serVice-specific prOductivity, for purposes of calculating the X-factor

The Commission seeks comment on whether nonregulated services should be excluded
from the TFP calculation, and similarly whether productivity for specific services such as
video dialtone should be separated out for purposes of calculating X-factoL IS

\ A strong
case can be made for separating out productivity for nonregulated services as well as for
services such as video dialtone which have such markedly different demand and supply
characteristics from traditional regulated telephone services and which will be offered in
such an intensely competitive market environment. In its comments in the first phase of
this proceeding, Ad Hoc noted that ongoing efforts by LECs to replace existing plant with

151. FFNPRM. paras. 69-70.
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new facilities capable of supporting future broadband and video services would have the
effect of depressing the apparent productivity growth rate exhibited by these
companies. 152 This occurs because (a) the rate of growth of LEC capital inputs is greater
than it would otherwise be absent these competitive-driven investment programs, and (b) the
remaining lives of embedded voice/narrowband facilities is shortened by an accelerate rate
of plant replacement and retirement, producing higher economic and accounting depreciation
rates than would prevail absent the competitively-driven replacement initiatives. Whether
examined on the basis of TFP or realized earnings (the so-called "Frentrup-Uretsky"
method), the effect of such plant replacement programs is similar and mutually consistent.

The issue of separating out productivity for video dialtonelbroadband services was
specifically addressed in comments submitted by Ad Hoc in this proceeding concerning the
treatment of video dialtone services under price cap regulation. As set forth in those
comments, the unbundling of the productivity factor as between video dialtonelbroadband
and other traditional price cap services is necessary to ensure that alleged cost improve­
ments that have been attributed by the LECs to their deployment of broadband facilities and
used by the LECs to justify allocations of the overwhelming majority of those costs to voice
services would in fact be flowed through to customers of voice services rather than being
diverted to support video entry.153 As explained in Ad Hoc's earlier comments, it is
important that the creation of a separate video dialtone basket be coupled with an
appropriate disaggregation of the composite X-factor. Given the Commission's finding that
a zero productivity factor is applicable to video dialtone,IS4 the disaggregation of the
composite X-factor will necessarily produce an X-factor applicable to price cap services
other then video dialtonelbroadband that is higher than an overall average X-factor based on
the inclusion of video dialtone services. ISS The Commission therefore must take this fact
into consideration in the calculation of the X-factor for a long-term price cap plan - if not
directly with an explicit unbundling of the X-factor, then indirectly by the Commission's
adoption of a compensating consumer productivity dividend.

152. Comments of the Ad Hoc Telecommunications Users Committee, CC Docket No. 94-1, May 9, 1994. at 9.

153. Comments of the Ad Hoc Telecommunications Users Committee, CC Docket No. 94-1, April 17, 1995. at
11-16. Ad Hoc stresses, however, that while unbundling of the X-factor is necessary to prevent cross-subsidization.
it is by no means sufficient. The only true means of ensuring video dialtone costs are not recovered through
charges for other interstate access services is a diligent and thorough cost allocation methodology and tariff review
process. [d. at 4.

154. Second Report and Order and Third Further Notice of Proposed RuLemaking, CC Docket No. 94-1.
September 21, 1995 at para. 23.

155. [d. at 15-16.
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Inclusion of firms other than LEes in a TFP-based X-factor

The Commission poses the question of whether firms other than the LECs should be
included in a TFP-based X-factor. 156 As discussed in comments submitted by Ad Hoc in
the first phase of this proceeding, only by including nonregulated firms and other telecom­
munications providers whose rates are in fact entirely disconnected from LEC costs can a
truly exogenous X-factor be established. ls7 Such an X-factor would be based on
comparable services furnished by IXCs, CAPs, value-added network service providers, and
other industry members that can be identified as providing comparable services and for
which data can practically be collected. While data limitations preclude our consideration
of other telecommunications providers at this time, the inclusion of non-LEC firms in a
TFP-based X-factor is particularly critical in the context of a long-term price cap plan
where earnings sharing and periodic reviews are replaced with some sort of moving average
annually recalculated TFP measure, as proposed by USTA at the tail end of the first phase
of this proceeding. Whereas in principle price cap regulation is supposed to de-link rates
from costs, under USTA's moving average proposal, the X factor would actually be driven
by LEC TFP trended by means of a moving average.

156. Id., para. 73.

157. Letter from Colleen Boothby to William F. Caton, CC Docket No. 94-1, February 2, 1995, at 17.
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41 RESULTS OF
CORRECTED X-FACTOR
ANALYSIS

When key corrections are made to the Christensen/USTA TFP study,
the X-Factor is found to be significantly greater than the paltry 2.1 %
claimed by USTA and even the highest 5.3% level adopted by the
Commission in the First Report and Order.

In the preceding section of this report, we identified a number of serious infirmities
with the ChristensenlUSTA TFP study and offered specific ways in which some of the
problems inherent in that study could be corrected. In this section, we quantify the effect
upon the X-factor that would result were these corrections made, or at a minimum, identify
the direction of the bias introduced by the specific errors made by Christensen. In several
cases, a lack of data does not permit us to quantity precisely the effect upon the X-factor
that results from a needed correction to the ChristensenlUSTA study.

However, since as noted previously, even a small percentage change in the X-factor has
a profound dollar impact upon rates for interstate services,158 the sensitivity of Chris­
tensen's results to specific corrections or improvements will be highly significant and must
be taken into account. The results of our analysis demonstrate that, when the required
corrections are made to the ChristensenlUSTA study, the X-factor will be found to be
considerably greater than the 2.1 % claimed by USTA and even the highest 5.3% value
adopted by the Commission in the First Report and Order.

The specific revisions we are able to analyze quantitatively at this time include the
following:

(1) Calculation of TFP for services subject to the interstate jurisdiction;

(2) Replacement of internally-generated LEC TPI series with BEA asset price deflator
data used and available from the Bureau of Labor Statistics (BLS);

158. See footnote 39, infra.
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(3) Adjustment to the tax factor used in the formula for the rental price of capital so as
to reflect the differential tax effect of debt versus equity; and

(4) Replacement of general economy-wide depreciation rates with depreciation rates
applicable to the LECs.

In addition, while our initial analysis does not provide a specific estimate of the effects of
hedonic price changes for inputs used by the LECs, sensitivity analysis permits us to
identify the direction of the bias that results from Christensen's failure to adjust for hedonic
effects.

The following analysis summarizes the results of the various corrections that we have
been able to address. As shown in Table 3 below, the X-factor for interstate LEC services,
including the input price differential (IPD) and a 0.5% Consumer Productivity Dividend
(CPD), increases from a "base case" of 5.1 % based upon the" 1993 Update" Christensenl
USTA study to 9.9%.159 The 5.1 % "base case" result is a total company result based
directly on Christensen's 1993 Update study methodology, which we were able to replicate
and modify using Times Series Processor (TSP) software. l60 Consistent with the Chris­
tensenlUSTA study, the X-Factor we calculate in our analysis covers the entire post-divesti-

159. The 5.1 % "base case" result is comprised of a total factor productivity of 2.456%, an input price
differential of 2.13% and a consumer productivity dividend of .5%. Alternatively, given the empirical problems
with the 1993 Update study discussed in Section 2 of this report, it would be reasonable to choose as our "base
case" the total company result from Christensen's original May 1994 Study. The "base case" result corresponding
to the original Christensen study is 5.7%, comprised of a total factor productivity of 2.6%, an input price differen­
tial of 2.6% and a consumer productivity dividend of 0.5%. Given the original "base case" result is some .6%
higher than the Update "base case" result we rely on in our analysis, the results we present will be generally in the
range of .6% lower than they would be had we relied instead on the original study as a starting point for our
analysis. Thus, the counterpart of the 9.9% interstate only X-Factor result we present in our report could be
expected to be in the range of 10.5% if calculated starting from a "base case" result from Christensen's original
study.

160. TSP is a general purpose computer language for econometric and statistical data processing and estimation
developed by economists. TSP performs a full array of standard and advanced techniques to economic time series
data in an accurate and efficient form. Of special relevance, TSP has built-in commands which compute fundamen­
tal components of a total factor productivity study with simplicity and ease. In particular, the DIVIND command
computes aggregate price indices (called Divisia Indices) from several underlying price series, and the CAPITL
command computes a capital stock series from a given gross investment series using a perpetual inventory method
and a constant depreciation rate assumption (CAPITL command). These two commands enable the analyst to
readily evaluate the effects of changes in underlying data and assumptions on the basic components of productivity.
TSP can be obtained from TSP International, P.O. Box 61015. Station A, Palo Alto, California 94306, (415) 326­
1927.
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ture period beginning with 1984.161 Although only the interstate X-factor is relevant for
application in the interstate jurisdiction, we also present a corrected calculation of the total
company X-factor for comparison purposes.

Interstate X-factor results

is the

9.9%

7.9%
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0.5
%

0.5
%

3.4%

2.1%

Input
Price
Oiff. CPO

Table 3

TFP

6.0%

5.3%

SUMMARY OF RESULTS
INTERSTATE ONLY X-FACTOR

Base
Case

Corrected

Perhaps the most significant
result of our analysis is the
substantially higher TFP associated
with services subject to interstate
(FCC) jurisdiction in contrast to the
Total Company TFP that was
calculated in the ChristensenlUSTA
study. Making no changes to the
Christensen study methodology or
data other than to adjust for
interstate-specific output growth,
the X-Factor result, including both
the IPD and a 0.5% CPD, increases
2.8%, from 5.1 % based on the
revised ChristensenlUSTA study to 7.9%.162 Thus, the 7.9% X-factor result
interstate only equivalent of the Christensen total company "base case" result.

To this interstate only base case result, we make three separate corrections. The first
correction involves the use of BENBLS asset price deflators in place of the intemally­
generated, proprietary LEC TPI series. Substitution of the BENBLS asset price deflators

161. This treatment is consistent with the Commission's finding that:

...unlike the Frentrup-Uretsky Study, the USTA Study does not show disparate results for the periods
1984-90 and 1985-90. If LEC productivity gain in the 1984-85 tariff year were really as different from
the subsequent five years as the 1984 data point would indicate, that difference should have shown up in
USTA's TFP Study. The fact that the USTA TFP Study results are not much affected by the inclusion
or exclusion of 1984-85 data lends additional credence to the view that the data underlying the 1984
data point in the Frentrup-Uretsky Study was seriously flawed.

162. The service categories included in our interstate only X-factor calculations are interstate switched access,
interstate special access, and interstate end user access. The output quantity series for these three service categories
used in our analysis are taken directly from the Christensen 1993 Update study. Ideally, physical measures of
output quantity would be developed and used in lieu of Christensen's output quantity series based on deflated
revenues. As discussed in the preceding section, given the relatively stable trend of the percent of total company
expenses assigned to the interstate jurisdiction over the past several years, it is appropriate to assume that growth in
interstate input costs for the LECs is proportional to that experienced by the LECs on a total company basis.
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has the effect of increasing the base case interstate X-Factor by 1.6%. The second
correction adjusts the implicit rental price of capital to reflect the debt/equity distinction.
This second correction increases the base case interstate X-Factor measure by 0.4%. The
third correction involves an adjustment to the inappropriate economy-wide depreciation rates
used by Christensen to reflect a level of depreciation rates consistent with FCC prescribed
rates. Making this third correction increases the base case interstate X-Factor measure by
0.3%. As shown in Table 3, the combination of these three corrections, applied to the
interstate base case, results in a X-factor of 9.9%., an increase of some 2.0% vis-a-vis the
interstate base case and some 4.8% above the total company base case result.

Total Company X-factor results
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SUMMARY OF RESULTS
TOTAL COMPANY X-FACTOR
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Even when considered on a
total company basis, the corrections
to the ChristensenlUSTA study
result in a significant increase in
the overall X-Factor. The Total
Company X-Factor (again including
both the IPD and a 0.5% CPD)
derived directly from the Chris­
tensenlUSTA January 1993 Update
study (i.e., making no changes
whatsoever to either Christensen's
study methodology or data) is
5.1 %.163 To this total company
base case result, we apply the same
three corrections identified above in
the context of the interstate only X-
factor analysis. Since the differences between our interstate and total company scenarios
involve output series only, the corrections we have made have the same percentage change
effect on X-factor findings relative to the respective interstate and total company base case
numbers: use of BEAlBLS asset price deflators increases the base case total company X­
Factor by 1.6%; adjustment of the implicit rental price of capital increases the base case
total company X-Factor by 0.4%; and revising depreciation rates increases the base case
total company X-Factor measure by 0.3%. The combined effect of these three corrections,
as shown in Table 4, is an increase to the total company base case of 2.0%, producing a
total company X-factor of 7.1 %.

163. The corresponding X-Factor based on the original May 1994 ChristensenlUSTA Study was 5.7%.

56

•
~Cf? ECONOMICS AND
flU. TECHNOLOGY, INC.



Results of Corrected TFP Analysis

Effects of hedonic adjustments

In the previous section of this report, the importance of hedonic price changes for
telecommunications inputs was firmly established. However, the impact on the X-factor
from including hedonic adjustments is an empirical matter that cannot be determined a
priori. While we have not at this time been able to derive a set of asset price deflators
adjusted for hedonic effects, we have performed sensitivity analyses of the effect on the X­
factor of including quality-adjusted asset price indices.
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10.3%

x­
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0.5%

0.5%

4.3%

4.3%

Input
Price

Diff.

Table 5

2.7%

5.5%

SUMMARY OF RESULTS
CORRECTED/QUALITY ADJUSTED

X-FACTOR

Total
Company

Interstate

To demonstrate the degree of sensitivity of the X-factor result to the inclusion of
hedonic adjustments, we have estimated the effect of a modest 10% annual downward
adjustment in the asset price deflators most closely associated with computers to reflect the
persistent and significant technological advances and product improvements that have
occurred in the computer industry over the past decade. 164 In particular, the lO%
adjustment was applied to the asset price deflator applied to central office switching and the
computer component of general support equipment. Incorporation of this highly
conservative adjustment for quality effects, as summarized in Table 5, increases the
corrected interstate X-factor from 9.9% to 10.3%. Similarly, the corrected total company
X-factor further adjusted for hedonic effects increases from 7.1 % to 7.5%. Our analysis
indicates that hedonic adjustments to asset price deflators are likely to increase the overall
X-Factor by reducing LEC input
price growth and increasing the
input price differential. We con­
clude therefore that the effect of
using an hedonic-adjusted set of
asset price deflators in place of
either the LEC TPI series or the
BLS asset price deflator data is
likely to result in a significant
increase in the X-Factor, both on
an interstate and a total company
basis. Use of more precise
hedonic adjustments is likely to
produce even higher X-factor
results.

164. As described in Section 3 of this report at pages 37-38, studies of quality-adjusted price. movements in the
computer industry have suggested considerably higher annual impacts. in the range of 25%-30%. Moreover, studies
indicate hedonic impacts are also significant for other LEe asset categories, such as cable.
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Recognition of hedonic effects on the cost of LEC capital inputs adds further weight to
the importance of incorporating an explicit input price differential in the price cap formula.
While the ChristensenlUSTA study examines endogenous productivity growth within the
LEC industry itself, incorporation of an input price differential recognizes the exogenous
productivity growth that has occurred within those sectors of the economy that suppLy inputs
to the LEes. Since the purpose of the X-factor is to track overall LEC cost changes over
time and the deviation of those changes from the economy-wide inflation rate, it doesn't
matter whether the specific source of such deviations is the result of the endogenous pro­
ductivity growth (studied by Christensen), exogenous productivity growth in the supplier
sectors (reflected in the input price differential), or from the salutary effects of price cap
regulation itself (reflected in the CPD). Recognition of hedonic effects on the growth of
LEC input prices teaches that proportionately more of the total LEC price growth deviation
from economy-wide inflation may be attributable to exogenous productivity growth in
supplier sectors than to the endogenous productivity achieved within the individual LECs.
This result should be neither surprising nor disturbing, but it shouLd be fully captured in the
X-factor that drives the Commission's price cap program.

If the TFP method for establishing the X-factor is to be utilized, the vari­
ous corrections identified here must be adopted.

Our analysis does not attempt to address all empirical shortcomings of the ChristensenJ
USTA study discussed in the preceding section. However, we believe the few key
corrections we have analyzed clearly demonstrate that the correct X-Factor is significantly
greater than the paltry 2.1 % claimed by USTA and is well above even the highest 5.3%
level adopted by the Commission in the First Report and Order. The failure of the Com­
mission to adopt a correct interstate X-Factor that is based upon sound methodology and
upon correct, objective, and publicly-available data, will result in substantial LEC over­
charges, creating unprecedented windfall profits for these companies.
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51 IMPLEMENTATION OF THE
PERMANENT X-FACTOR

Sharing versus Moving Average

The fundamental importance of the goals underlying sharing is
unchanged, and some means for assuring their fulfillment should be
incorporated into any long-term price caps mechanism.

The requirement that price cap LECs "share" with ratepayers earnings in excess of
some benchmark level has been a long-established feature of price cap plans at both the
state and federal levels. At the same time, LECs have sought to eliminate the sharing
requirement, claiming that it diminishes their economic incentives to operate efficiently and
thereby to increase earnings overall. 165 In its First Report and Order in this proceeding,
the Commission modified the prior sharing formula by introducing three alternative levels
of the X-factor, each of which was paired with a specific sharing obligation. In the Fourth
Further Notice, the Commission seeks comment on the merits of this arrangement and on its
continuation or modification in the context of a "permanent" price cap formula. In this
section, we review the purposes of sharing as they were originally posited in early price cap
plans (including the one adopted by the FCC in 1990), and consider the appropriateness of
modifying the sharing requirements in light of the continuing need to maintain these origi­
nal goals.

165. Similar arguments have been advanced with respect to corporate income taxes which, in essence, require
businesses to "share" a portion of their earnings with the government. The presence and persistence of such taxes
has not chilled entrepreneurial activity; indeed, in opposing the ongoing sharing obligation none of the LEes have
suggested that the sharing implied by the presence of corporate income taxes must also be eliminated lest they lose
their incentive to operate efficiently.
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Purposes of sharing

Reduced to its simplest form, there are essentially two principal purposes for including
a sharing requirement in a price cap plan:

1. To provide an "automatic stabilizer" to protect ratepayers of monopoly LEC services
against pricing excesses that may be attributable to misspecification of the price cap
index formula itself.

2. To provide a device for assuring that, to the extent that incentive regulation actually has
a salutary impact upon LEC efficiency, consumers of monopoly LEC services are
afforded the opportunity to benefit directly from this new form of regulation.

In the original LEC Price Caps decision and more recently in the First Report and Order,
the Commission further expanded the role of sharing to include a device for permitting the
concurrent application of multiple X-factors, with each LEC afforded the opportunity to
make voluntary choices among several alternative X-factor levels by either accepting or
avoiding specific sharing requirements. Essentially, the Commission utilized this device to
encourage each LEC to accept the highest X-factor consistent with its own unique opera­
tional circumstances. As we shall demonstrate, this use of the sharing device, while perhaps
accomplishing this recently-added goal of offering LECs a choice of X-factor, actually has
the effect of undermining the original purposes of sharing.

The fundamental importance of these two basic goals is unchanged, and some means
for assuring their fulfillment should be incorporated into any permanent price caps mecha­
nism. Sharing may be that device, or some alternative approach may be found to be as ­
or even more - effective. But whatever device is ultimately adopted, the result must be to
protect consumers against misspecification of the price cap formula parameters (principally
the X-factor), assurance that consumers benefit directly from incentive regulation, and
encouragement as to the selection of the highest possible X-factor by each incumbent,
dominant LEe.

Misspecification of the price cap formula

In this report, we have discussed the significant misspecification of the basic price cap
formula that has occurred both in the initial LEC Price Cap order and in the First Report
and Order in this review proceeding. Specifically, we noted that

• The productivity offset (X) factor was incorrectly based upon a seriously flawed esti­
mate of Total Factor Productivity that, among other things, failed to fully and accurate-
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ly reflect the consistent and substantial decreases in the real quality-adjusted prices of
LEC inputs that have occurred since the 1984 divestiture of the former Bell System.

The Total Factor Productivity (TFP) and resulting X-factor were based upon total
company, rather than interstate-only, LEC operations, resulting in an understatement of
output growth rates and hence an understatement of interstate TFP

•

•

•

•

The USTA productivity study itself upon which the Commission relied in its First
Report and Order was developed from undocumented and unreliable LEC data, about
which little if anything is known as to its sources and manner of compilation, and as
such is neither replicable nor verifiable.

The USTA productivity study failed to recognize the distinction between debt and
equity in the application of taxes as part of the rental price formula;

The USTA productivity study applied inappropriate depreciation rates based upon
business assets economywide over the pre-divestiture period, rather than using deprecia­
tion rates which correctly reflect the fundamental economic conditions of capital recov­
ery for the LECs; and

The USTA productivity study derived output quantities using a deflated revenue ap­
proach which relies on seemingly flawed output price indices, instead of output mea­
sures based upon direct physical quantities.

There is substantial empirical basis to conclude that the X-factor has, up to now, been
seriously misspecified. The LECs have experienced persistent growth in interstate earnings
of roughly 4% per year since the onset of price caps in 1991,166 despite price cap real rate
reductions and such competition as has developed.

The need for a mechanism to account for such consistent misspecification and, in
particular, understatement of the offset factor is not diminished with time or with the
modest increases in competition that has arisen in a few isolated market niches. Sharing
and low-end adjustments protect both ratepayers and LECs against misspecification in both
directions. However, the combined operation of these two mechanisms is far from symmet­
ric. LEC management has available to it a number of specific devices that can alter report­
ed earnings. For example, by increasing depreciation rates and other accruals, LECs can
reduce the level of reported earnings that might be subject to sharing or, for that matter, that
could decrease to a point where the low-end adjustment mechanism might become opera­
tional. LECs can affect reported earnings by advancing or deferring capital expenditures

166. Calculation based on FCC Form 492A, 1991-1994.
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among accounting periods. LECs can affect reported earnings by reducing prices for certain
services subject to competition, thereby financing potentially anticompetitive pricing behav­
ior by the sharing mechanism itself.

Such practices would be difficult to detect or to correct even under rate of return
regulation; they are virtually impossible to address under price caps. For these reasons, it
must be presumed that LECs' reported earnings have the potential to be, or in fact are,
systematically biased in the downward direction. If LEC earnings fall to a point where the
low-end adjustment threshold is crossed, the LEC has the opportunity to initiate remedial
action, including emergency rate increases and even a temporary return to RORR. 167

Nothing in the price cap mechanism (other than sharing and the capping of LEC earnings)
imposes any duty on the part of LECs to reduce symmetrically rates if earnings grow to
excessive levels. LECs have an incentive to convince this Commission to adopt the small­
est possible X-factor which, coupled with the elimination of any sharing obligation, would
assure excessive and sustained earnings. 168

The retention of a sharing requirement is thus integrally related to the Commission's
approach to specifying the X-factor and other relevant parameters of the price cap mecha­
nism. If the Commission errs on the side of a lower X-factor, then sharing and earnings
caps become far more important than if the X-factor is set at the high end of a reasonable
range. To the extent that the known infirmities in the existing price cap formula are elimi­
nated and the X-factor is commensurately increased above its present, inadequate level, the
need for sharing as a means for addressing potential misspecification is reduced.

Consumer participation in efficiency gains

One of the original goals of incentive regulation was the encouragement of increased
efficiency on the part of the regulated firm. Rate of return regulation, it is held, fails to
reward - and sometimes even penalizes - efficiency gains on the part of a utility's
management, thereby discouraging efforts to improve efficiency. By at least partially
delinking rates from underlying costs, price cap and other forms of incentive regulation

167. Even if the low-end adjustment mechanism were to be eliminated, LECs can stiU seek regulatory relief in
the event of a sustained earnings shortfall. In California, where price cap regulation has been in place for Pacific
Bell and GTE-California since January 1, 1990, both LECs are currently seeking precisely this kind of "bail-out" in
both the current price cap review investigation (1.95-05-047) and in the Commission's local competition rulemaking
(1.95-04-044), even though neither of these two companies has come remotely close to crossing the low-end
adjustment threshold. See footnote 148, infra.

168. As we have shown, the USTA1Christensen TFP study and the inconsistent use of post-1984 and long term
input price growth confirm that LECs are in fact affirmatively pursuing the goal of portraying their TFP and the
resulting X-factor at the lowest possible level.
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encourage utility management to pursue efficiency initiatives by permitting the company to
retain some or all of the financial gains arising therefrom.

But incentive regulation also shifts certain risks to ratepayers, particularly where, as in
the FCC's price cap plans, the price cap LECs are permitted to adjust prices for individual
services by amounts that exceed the aggregate price cap adjustment level. For example,
specific LEC services that do not confront effective, price constraining competition could be
increased by as much as 5% annually in excess of the overall price cap increase. Over the
five-year period from 1991 through the end of 1995, it is possible that individual rates could
have been increased by as much as 25% over their pre-price caps levels. 169 Indeed, in the
Second Further Notice issued in the present proceeding, the Commission is proposing to
further increase the degree of flexibility with which individual rates can be adjusted.
Consumers of services that do not currently confront effective price-constraining compe­
tition would be subject to disproportionately large future rate adjustments if certain of the
tentative conclusions in the Second Further Notice were to be adopted. 170

It is thus entirely reasonable and necessary that the Commission incorporate specific
mechanisms into the overall price cap system to assure that at least some portion of the
efficiency gains expressly attributable to incentive regulation will be flowed through to
ratepayers. In fact, the Commission recognized this requirement in the initial LEC Price
Cap Order by incorporating into the price cap adjustment mechanism the so-called "Con­
sumer Productivity Dividend" (CPD) of an additional 0.5% per year over and above the
then-adopted estimate of long term LEC productivity.l71

There is a direct interaction between the CPD and the sharing mechanism. The CPD is
a sort of "advance payment" on the sharing obligation that is to be distributed to ratepayers
irrespective of realized earnings levels, as compensation for ratepayer acceptance of incen­
tive regulation. There is a direct relationship between the amount of the CPD and the "dead
band" within which no sharing is required. In the LEC Price Cap order, the Commission
adopted a 50 basis point CPD and a 100 basis point dead band. It also adopted an alterna­
tive sharing requirement in which LECs could elect to accept a one percentage point in­
crease in the X-factor (in effect, a one percentage point increase in the CPD) in exchange
for a larger, 2oo-basis point sharing dead band. In the First Report and Order in this review
proceeding, the Commission offered three alternative X-factors to the LECs with successive­
ly more liberal sharing policies, including one in which all sharing and earnings caps are
eliminated altogether.

169. LEC Price Cap Order, para. 224.

170. See Comments of the Ad Hoc Committee responding to the Second Further Notice, filed May 11, 1995.

171. LEC Price Cap Order, para. 100.

63

•
~r;? ECONOMICS AND
.Ill. TECHNOLOGY, INC.



Implementation of the Permanent X-factor

Whether or not LECs should be offered such elections is a separate question that we
will address shortly. For the present, we emphasize that the long-standing recognition of
the inverse relationship between the X-factor and the degree of sharing must continue to be
observed. Increasing the CPD is an alternative to sharing, because like sharing it accom­
plishes the goal of transferring to ratepayers a portion of the increased efficiency attribut­
able to incentive regulation. Indeed, the only difference between the two, from the con­
sumers' standpoint, is whether it is to apply as an absolute matter or in relation to the
realized operational results experienced by the LEe. A priori, and assuming that the
relationship is correctly established (a major assumption that may be difficult to realize),
consumers should be largely indifferent as between the ex ante CPD or the ex post sharing
arrangement.

The ex ante CPD offers several benefits that address some of the specific concerns
about sharing that have been expressed both by LECs and by the Commission. If the
consumer payment is made up front, the LEC no longer confronts any attenuation of its
efficiency incentives under a sharing requirement. That is, having made the up-front CPD
flow-through, the LEC is then enabled to retain 100% of all increases in realized earnings
within the zone of reasonableness. Increasing the up-front CPD component also overcomes
the LECs' incentive to understate realized earnings, since there would be no direct financial
consequence of reporting higher earnings, as would occur under a sharing regime.

However, if the Commission elects to eliminate sharing for these reasons, it is essential
that consumers be made economically indifferent to that decision. This would be accom­
plished by increasing the CPD to a level that is equal to the expected level of sharing
(including the effects of any earnings cap) that consumers would otherwise experience
under the ex post approach. The problem, of course, is that this may be difficult to do in
practice.

Choice of X-factors and sharing levels

The third application of sharing that has now been employed by the Commission in
both the LEC Price Cap Order and in the First Report and Order in this proceeding was for
the purpose of encouraging LECs to select the highest X-factor consistent with their respec­
tive earnings expectations. Thus, LECs that anticipated increased earnings (due, perhaps, to
higher-than-average productivity growth, a high rate of demand growth, or other conditions
unique to the particular LEC) would be encouraged to elect the highest of the three X­
factors (5.3%) and thereby escape all sharing and earnings cap constraints. On the other
hand, LECs whose productivity growth rate is below average would be offered the ability to
elect a relatively low X-factor (4.0%), but would then become subject to substantial sharing
obligations and earnings limits.
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